Playing a prominent role in communications, quantum science, and laser physics, quantum nonlinear optics is an increasingly important field. This book presents a self-contained treatment of field quantization, and covers topics such as the canonical formalism for fields, phase-space representations, and the encompassing problem of quantization of electrodynamics in linear and nonlinear media. Starting with a summary of classical nonlinear optics, it then explains in detail the calculation techniques for quantum nonlinear optical systems and their applications, quantum and classical noise sources in optical fibers, and applications of nonlinear optics to quantum information science. Supplemented by end-ofchapter exercises and detailed examples of applications to different systems, this book is a valuable resource for graduate students and researchers in nonlinear optics, condensed matter physics, quantum information, and atomic physics. A solid foundation in quantum mechanics and classical electrodynamics is assumed, but no prior knowledge of nonlinear optics is required. "Two of the pioneers of quantum optics have produced a clear introduction to the quantum theory of nonlinear optical processes with applications ranging from laser physics to quantum information. The powerful method of P representations to treat quantum stochastic processes is introduced with exemplary clarity and many examples. This is an essential introduction for graduate students, who will appreciate the carefully chosen problem sets, and a valuable reference for experienced researchers in the field."

